Two errors in the analysis of an earlier paper {Ap. 192, 731, 1974) on the same subject are corrected. It is found that, as a consequence of the corrections, the solution to the post-Newtonian equations (appropriate to determining the deformed figures of the Dedekind ellipsoid) now diverges at a point where the axes of the ellipsoid are in the ratios 1:0.3370:0.2850. In addition, the fourth-harmonic oscillations of the Dedekind ellipsoid are considered ; and it is found that it becomes dynamically unstable when its axes are in the ratios 1:0.3121:0.2680.
I. INTRODUCTION
In an earlier paper (Chandrasekhar and Elbert 1974 ; this paper will be referred to hereafter as loc. cit.), we considered the deformed figures of the Dedekind ellipsoid in the first post-Newtonian approximation to general relativity. In view of the complexity of the analysis (and the fact that the work had been carried out intermittently over several years), we have always felt uneasy that the work had not been independently checked by someone else. About a year ago, at our request, Dr. Monique Tassoul undertook to check the analysis of the paper; and she promptly discovered two errors: first, that the assumed post-Newtonian velocity-field was not general enough to carry out the analysis consistently ; and second, that one of the boundary conditions, namely, that the normal component of the streaming velocity must vanish on the free boundary, had not been properly applied. We are immensely grateful to Dr. Tassoul for her patience in scrutinizing the analysis and discovering the errors. While the modifications necessary to amend the errors are readily enough made, the corrections, both substantive and otherwise, are too numerous to make for an easy understanding. On that account, we have preferred to replace entire sections of the paper, so that with the deletions and substitutions the paper can be read coherently.
In addition to the corrections (included in Part I), we have made some amplifications (included in Part II) relating to the fourth-harmonic oscillations of the Dedekind ellipsoid (for which the necessary equations were set out in full in an Appendix to the earlier paper and which is, of course, unaffected by the errors noted).
PART I: CORRECTIONS
Delete the entire text between the beginning of the paragraph following equation {16) on page 733 and the end of §Y on page 738 and replace by the following:
Turning next to the post-Newtonian terms on the right-hand side of equation (11) We observe that the coefficient of x^2 in the expression (17) is not equal to the coefficient of XzXx 2 in the expression (18). Also, the coeflicients of XxXq 2 and ^^s 2 in the expressions (17) and (18) are not, respectively, equal to the coefficients of XqXx 2 and x 3 x 2 2 in the expression (19). Accordingly, these terms cannot be expressed as the gradient of a scalar function. But equation (11) requires that when these terms are combined with those derived from VßdvJdXß they must be so expressible.
b) The Post-Newtonian Velocity Field
As we have already remarked, the Newtonian velocity field, specified in equations (1) and (2), is not consistent with the post-Newtonian equation of continuity (9) ' and + (20) where $v l9 8v 29 and $v 3 are quantities that are to be determined consistently with equations (5) and (11). With gi and Q 2 defined as in equation (2), equation (5) A particular solution of equation (22) is given by S Vl = ^Xx 2^ , 8^2 = tf2*2 2 *l r and Sv 3 = q^XiXz , provided
For the velocity field (20) 
The Newtonian terms on the left-hand side of equations (25) and (26) are clearly expressible as the gradient of iôiCM*! 2 + *2 2 )-We now require that when the terms (17) and (18) Equations (24) and (28) provide two equations for the three "unknowns" #1, q 2 , and q 3 . We now proceed to write down the general solution of equation (22). It will appear that in the post-Newtonian Dedekind configuration, the velocity field can, at most, be a cubic polynomial in the coordinates. Consistent with this requirement and compatible with the expression for W (eq.
[44] below) we shall write the general solution in the form and = (tfi + q)X2*i 2 + + hx 2 x 3 2 %v 2 = (q 2 -q)x 1 x 2 2 + ra*! 3 + i 2 *i*3 2 >
where q, r l9 r 2 , t l9 and t 2 are constants, unspecified for the present. By virtue of equation (24), equation (22) is identically satisfied by the solution (29); the constants in the solution (29) are, therefore, not restricted in any manner by equation (22). The additional terms in the solution (29) contribute to the right-hand sides of equations (25) and (26) 
respectively. To satisfy the requirement that the right-hand side of equation (11) continues to be the gradient of a scalar function, we impose the condition 3r 1 g 2 qQi = 3r 2 0i -qQ 2 or ?(Ô1 + 02) = 3(/2 01 -^02),
which maintains the equality of the coefficients of x^2 and x^2. Turning next to the consideration of the terms in x^q 2 and XqXí 2 , and x 2 x 3 2 and x 3 x 2 2 9 we first observe that the terms on the right-hand side of equation (27) combine with the terms (19) to give XqX^ü^Q^A^ -Q 2 q 3 ) and " ôi^) •
The corresponding terms in XxX 3 2 and x 2^3 2 are obtained by combining the terms in the expressions (17) and (30) and in the expressions (18) and (31) 
The integrability of equation (11) requires that the coefficients of x 3 Xx 2 and x 3 x 2 2 in the expressions (33) agree, respectively, with those of x x x 3 2 and x 2 x 3 2 in the expressions (34) ; and these requirements give
Multiplying equation (35) by Q 1 and subtracting from it equation (36) multiplied by Q 2i we find (on using the relation giga = -22? 12 ) that 01*2 + 02*i = 0 .
It now readily follows from equation (35) 
Equations (24), (28), and (38) suffice to determine q l9 q 2 , and q 3 uniquely; and the particular solution sought becomes determinate. It remains to determine q 9 r l9 r 2 , t l9 and t 2 \ and so far we have obtained two equations, namely, equations (32) and (37), between them. CHANDRASEKHAR AND ELBERT Vol. 220
With the reductions that have been effected until now, we can write the integral of equation (11) 
where W is the change in the Newtonian gravitational potential of the deformed post-Newtonian configuration. For the sake of brevity, we shall rewrite equation (31) 
where a l9 a ll9 a 12 , etc., are quantities which can be read off by comparison with equation (39).
TV. THE NATURE OF THE POST-NEWTONIAN DEFORMATION AND THE CHANGE IN THE GRAVITATIONAL POTENTIAL CAUSED BY IT
We shall suppose that the post-Newtonian figure is obtained by a deformation of the Newtonian figure by the application of a suitable Lagrangian displacement at each point of its interior and the boundary. It is clear that the nature of the deformation considered in Paper III, § IV, in the context of the Jacobian figures will suffice equally in the present context of the Dedekind figures. We shall suppose, then, that (cf. Paper III, eqs. 
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The deformation of the Dedekind ellipsoid by the displacement (33) will change the gravitational potential U by the amount
where expressions for W (i) are given in Paper III, equations (70) 
V. THE DETERMINATION OF THE POST-NEWTONIAN FIGURE Returning to equation (40) 
It remains to apply the proper boundary conditions to the solutions which we have found for the velocity field (eqs. [20] and [29] ) and the pressure distribution (eq. [46] ) and determine the 10 constants q, r l9 r 2 , h, t 29 S l9 $29 S39 $4:9 Rlld »Ss.
The boundary conditions that have to be applied on the bounding surface,
++° of the deformed ellipsoid, are that the normal component of the velocity and the pressure vanish on it identically. The requirement that the normal component of the velocity vanishes on the surface defined by equation (47) is
For the velocity field specified by equation (20), equation (48) gives
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For gx and Q 2 related as in equation (2), equation (49) 
The condition, that the expression on the left-hand side of equation (50) vanishes on the surface of the undistorted ellipsoid, is that the coefficients of xi*, x 2 z , and x 3 2 in the expression are, respectively, equal to 2^ -S 2 )fi, 2(S 1 -S 2 )fl, and 2(5 1 -5 2 )fl«i a 2 «3
These conditions lead to the equations 
In obtaining the solutions (53), (54), and (55) for q, r u and r 2 , we have made use of the relations (32). We observe that the constants q, r l9 and r 2 are expressed in terms of the S's. Accordingly, all of the expressions listed in equations (46) are expressible in terms of the S's.
Turning next to the boundary condition which requires the vanishing of the pressure p on the bounding surface defined by equation (47), we observe that in view of the formal identity of equation (45) and equation (76) By virtue of equations (53)- (56), the foregoing equations provide five linear equations for S l9 S 2 , S 3 , and S 3 ; and they will, accordingly, suffice to determine them. With the S's thus determined, equations (53)- (56) will determine <7, r l9 and r 2 ; and equations (37) and (56) will determine t x and ¿ 2 ; and the solution of the problem will be completed.
Section VI {The Binding Energy) has no corrections. Delete § VII {including Table 1 ) and replace by the following new § VII :
VII. NUMERICAL RESULTS In Table 1 
VIII. THE EVEN MODES OF OSCILLATION OF THE DEDEKIND ELLIPSOID BELONGING TO THE FOURTH HARMONICS
We have emphasized, in the context of the deformed post-Newtonian figures of the Maclaurin spheroids and the Jacobi ellipsoids, the crucial importance of the relationship between the points where the solution to the postNewtonian equations diverge and where the Newtonian configuration becomes unstable (secularly or dynamically) by a mode of oscillation belonging to an appropriate harmonic. Along the Maclaurin and the Jacobi sequences the two points coincide. Thus, the Jacobi ellipsoid allows a nontrivial neutral mode of deformation belonging to the fourth harmonic at precisely the same point where the solution to the post-Newtonian equations diverge (cf. Paper HI). In contrast, as we have shown in loc. cit. (Appendix), the Dedekind ellipsoid allows, nowhere along its sequence, a nontrivial neutral mode of deformation belonging to the fourth harmonics (though it does allow a "trivial" neutral deformation along its entire sequence). But the question whether the Dedekind ellipsoid allows a nontrivial dynamical neutral mode of deformation was left open. To answer this question, one must treat the full set of dynamical equations which govern small time-dependent perturbations about equilibrium. We have now carried out such a treatment with results that we shall now describe.
In the Appendix to the earlier paper {loc. cit.) we have written out in full the complete set of the fourth-order virial-equations which will enable us to determine the characteristic frequencies of the relevant fourth-harmonic oscillations of the Dedekind ellipsoid. Thus, by setting the dependence on time of all the quantities governing the perturbation as e M , we shall obtain from the 16 equations included in loc. cit., equation (A21), a set of 12 equations after the elimination of Sn n , Sn 2 2, Sn 33 , and SH 12 . These 12 equations supplemented by the four divergence-conditions which follow from loe. cit. (eqs.
[A17] and [A23] with V 12 set equal to zero) will provide us with a homogeneous system of 16 linear equations for the 16 fourth-order virials which are even in the index 3. The vanishing of the determinant of this system will give us the required characteristic equation for A. By suitably combining the rows and columns of the characteristic determinant of order 16, we can reduce it to one of order 6 in which A occurs either as A 2 or A 4 . A sample of the determinant obtained for the case a^ai =0.31 is given below.
We supplied several such reduced determinants to P. S. Marcus and W. H. Press, who kindly programmed them for evaluating the roots. In Table 2 we list the squares of the characteristic frequencies (cr) for some values of a 2 la 1 along the Dedekind sequence.
We observe that the characteristic equation allows 11 roots for a-2 including one double root and one zero root; and further that it becomes dynamically unstable along the sequence by a mode of oscillation belonging to this group. In Table 3 we compare the points of onset of the third and the fourth harmonic instabilities along the Jacobi and the Dedekind sequences. Vol. 220 CHANDRASEKHAR AND ELBERT We return to the question of the relationship between the point where the solution to the post-Newtonian figures of the Dedekind ellipsoid diverges and where the Dedekind ellipsoid becomes secularly or dynamically unstable. We have already seen in loc. cit. that the Dedekind ellipsoid, nowhere along its sequence, allows a nontrivial neutral mode of secular instability; and we have now found that the point of onset of dynamical instability is different from the point where the post-Newtonian solution diverges: a 2 /0i = 0.3121 as against ajax = 0.3370. We now ask whether we should indeed have expected any relationship between the two points.
Let us recall that we replaced the assumption of constant energy-density €( = pc 2 + IT) by the equivalent assumption p -constant and H = 0. On the latter assumption, we can consider the post-Newtonian terms in the equations of hydrodynamic equilibrium as inducing a deformation of the Newtonian ellipsoid by divergence-free Lagrangian displacements; and indeed by displacements which are "congruent modulo the ellipsoid" (in the sense defined in Chandrasekhar 1969, p. 108) .
1 At the same time, the post-Newtonian equation of continuity (loc. cit., eq.
[5]) requires that the increment in the Newtonian velocity field is not divergence-free as is manifest from equation (22). Indeed, it is this non-solenoidal character of the velocity increments that required us to introduce the terms in q, r l9 r 29 t l9 and t 2 in the post-Newtonian velocity field given by equations (29). In contrast, the solenoidal character of the velocity field (as necessarily required by the assumption of uniform density) underlies all Newtonian perturbations. This fact is reflected in the circumstance that the operator which is inverted in the solution of the post-Newtonian equations is in a space of 10 dimensions in contrast to the corresponding Newtonian operator which is in a space of five dimensions. On these accounts, one should perhaps not be surprised that the solution for the post-Newtonian figures of the Dedekind ellipsoid diverges at a point not related in any way with Newtonian instabilities. And these facts once again emphasize the importance of constructing Dedekind-like figures in the exact framework of general relativity on the basis of more physically reasonable equations of state. We should then discover how fully relativistic Dedekind-sequences may terminate.
We wish to express our profound gratitude to Dr. Monique Tassoul for discovering the errors in the earlier paper. We are also indebted to P. S. Marcus and W. H. Press for their assistance in solving for the characteristic frequencies of oscillation of the Dedekind ellipsoids listed in Table 2 .
The research reported in this paper has in part been supported by the National Science Foundation under grant PHY 76-81102 to the University of Chicago.
1 It should perhaps be emphasized that the fact that the deformed figure of the post-Newtonian ellipsoid can be derived by a Lagrangian displacement, modulo the ellipsoid, and of 0(c -2 ), is used only in the context of determining the change W, of 0(c" 2 ), in the Newtonian gravitational potential. 
